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(57) Abstract: 

PROBLEM TO BE SOLVED: To produce a magnetic 
recording medium attaining high coercive force so as to 
increase the recording density of the medium such as a 
hard disk and generating low noise. 

SOLUTION: A seed layer 7, an underlayer 3, a magnetic 
layer 4 and a protective layer 5 are successively formed 
by sputtering on an Ni-P plated Al-Mg alloy substrate 1 or 
a glass substrate and the protective layer 5 is coated with 
a lubricative layer 6 to produce the objective magnetic 
recording medium. The seed layer 7 is made of one kind 
selected from among Al-Co, Cu-St, Ni-Ga, Cu-Be, Mn-V, 
Ni-Zn or Fe-V in a specified compsn. region. In the case 
of the glass substrate, at least the underlayer 3 and the 
magnetic layer 4 are formed by sputtering at 150-300°C 
temp, of the substrate and -300 to 0V bias voltage of the 
substrate. 



5 <**fg 

j— 4 £ft4&f 
-3 Ttf* 
-7 >-Kf 

-2Ni-p/-/|* 



COPYRIGHT: (C)1997,JPO 



# 



09) R*mmfff (j p> 



<i2> & m & 



(a) <.umwHum'j*m&^ 

^W¥9 - 259418 

(43)^11 B 9 *p (1997) lOE 3 B 



(51) IntCl. 9 
G 1 1 B 5/66 
5/82 
5/85 

H 0 1 F 10/16 
41/18 



f i &ffi£*fln9r 

Gl IB 5/66 
5/82 

5/85 Z 
HO IF 10/16 
41/18 

m&ffiX i»#JS©&14 OL 0£ 11 H) 



(2omss# 


*IH¥8 -63963 


(71) IH8BA 


000005234 










(22)tfHSB 


¥j£84p(1996)3/!21B 




w&imnmmim^mmmiu 1 # 1 ^ 






(72)»W# 










#^ilim;il«5HjJl|(fS5Effl3a®fEg 1 # i n 














(72)3M8# 










n&)mnmmimm.mmim 1 # 1 














(74)«aA 


#a± urn m 



(54) [$Bwe>£ai] a^ii2®j»«cRv-e-osig^ 

(57) mm] 

N i — P 7* s>*S:16UfcA 1 -MgMS 

3, 8*14, «»Ji5*m*^5'*ricieL.^t»ffl 
WttW^iBifi8;««©A i -co, cu-si, n i -g 

a, Cu-Be, Mn - V, N i — Z n JkTfF e —V<D 
1 5 0-3 0 0^ SjE-'MT^BIE- 3 0 





-2 Ni-p/yflf 
1 Ai-Mj^JMlL 



1 

[*ffFS«#0>«H] 

[W*gl] X«Jhfc^#< t t>C rXttC r^Tifi 

ji x c o «: r (Dm^mm u*s «siEft 

[»*«2] ituEv— KJifcJu Al«-Co«, Cu 
1-1 — S i i , N in-Ga,, C u w — B e x , 
Mn H -V», NiH-Zn.Sl/Fen-V, 

^X^O. 65, 0. 10^X^0. 2 0, 0. 3 5^ 
X ^ 0 . 6 0, 0. 3 0^X^0. 60, 0. Ol^X 
^0. 10, 0. 40^X^0. 6 0W0. 45^X 
^ 0. 5 5X+&>Z>z.k &¥fWtt-tZ>m$:mi KlE*£<Z>« 

K»*fl3] S&BB-> — KJB^C r , Mo, Ta, Ti, 
W, V, Zr, Cu, Al, Si, AgS^I n^V^f 

6> ft S ^ i: «: W» "T 3fS# *S 1 fc:!a«a>« 

[»*«4 1 mriaaatttJlf*. CoNiCrTa^, Co 
C r P t MtfC o C r T a P t a$<Z>^T tL!&»C0«ffllS 

a-ft^&ftsr t -rsai ** 1 t*^i, 3 ©^r 
KS#jg5i mmrmrn^ mo, Ta, Ti&tjw© 

'fr R Vt<omt>mi£ * tbT * S r t 4: «f» i: i- 5 §S*>S 1 
[»*«7] 8&EK«, Baffin- KJi&TWtfrETffliJBO 
fifc£;h,T*S £ t 1 L 5 co^-r 

i»**9 1 mmm'hm&mfrA 1 , c r , t i , t 

a, Zr, B i &T>*S i <0'P%:< t fc 1 TCf^^tf^Hr: 

fe£ fc tt»b*W> b^5:t^i t ir&Bmm 8 me 
*^«*le«wi*. 

0] ffiflBSKdSN i-P^ s>**ifibrt:A 1 
6> * 6 r t «:«?« t ir & »** l *5 J: 15 2 

l 2 ] iftlEv— Ki^Rft 5 0 AfiJLL 1 0 0 
v ^;ft^-EiBc<Z>^E£^ffco 




(2) 4$M3f 9 - 2 5 9 4 1 8 

2 

[»*3g i 3 1 mmrmm^mm^ 5 0 a^x 1000 

KS#*1 4] £>bT»Ji&tf«ttJI&S«ia« 
150-300^ Sfi^-f T^lflE- 3 0 0 - 0 V© 

1 fc^ b 1 3 ©v^i*tud^cEiR<z>a«EftfflE*^J8ifi* 

10 [0 00 1] 

^SlSEItKBIii^SHS^^ KtV**«W8«E» 
S - £ SrWWii-saftEftftt^^^ast^ft^BB 
[0 0 0 2] 

3>bf3.-^-ffi««E»«E»* 
iSE»ffi«Yt©itSds»L<, iSE»*ftO«&CE»8£ 
<*(^ttBi«Bt*. fi/^X, «St^y KOfiSJbft (F 
20 H) j&SB#£*bT^5o mi 3 f*se*©-jKM*«ftE 

A 1 -Mg^Iffil <DX(r:N i -p* s/^S2 
SrMU ^#Ji2*flB«*PX^J:«3«Ett±tf 

4:ft*b^t>co"e*>So Btti4iUIJWitfCoC 
r T a ^M^M^tlTV>§ 0 
[0 0 0 3] 8£t£Jl4 £ IT«^)C o C r T a 

30 ^m^^mummmm^ &s 4 xmfcT+fo&h<D<D, 

ft«*Hcli2 2 0 OOe ^RR#T?fcS« 2 0 0 0 

^MfattT, EftflfSl 0Gb i t / i n 2 £BJ§bfc 

fc^td^. ««*H c^3 0 0 0Oe «XC0^^^* 

[0 0 0 4] ^-fefflW^fflV^tbSy-bXiy^ 

40 K«*fflv^fc«ftE■^#^^l»^^Tfc^^■rv^s 0 

fcA l ^Sfftrttffl Lfci«B#i#i:*ft 9 , W» 

[0 0 0 5] ±&CD£otZ.^ fomkMk*mffctZ>tL 

fcSPt, Ni^tt6CoCr Pt^, CoNiC 
rTa^, CoCrTaPt ^©KfSaS^OKttWW*' 
ffiV^r ir^#X-e>*LTV^S 0 Uj6*U Ni P/Aig 

50 tE<krtb&ii^^s«*aal^4^^»*fflv^fca»^ 1 b. mt^^ 



3 

[0 0 0 6] 

^tt^iC o C r T a ^|:it^T>/>f X^ift < , 

C rffiT-^aS*/h*<-*-Sritc:J:9. rcr>Cr<£>*& 

Jii LTia{R«*«ttWi» (C o C r P t ^, C o N i 
CrTapfc, CoCrTaPt^) ^ffl^T, 

3 0 0 0 O e £l±<D$HSmjl t , fr-ofcJ << Xg£<$ 
C o C r T a Klftt i 9 fcte/^ 

4 0 0Oe£H±©ft8*t, 3&»offi/^XjftflET?*>SC 

0 C r T a SifttBf Xf«ixJ: "9 fcffi/ *f X£i§/£ 

[0 0 0 7] 

mm*M®:irz>t-#><D^m -le««<z>3 oooo 
aaiESK^N i -p* ^^tei^r/i^^g 

AgJULl 0 0 0 A£JLTOISffti-5r ti&s»*bv\ 

[0008] *fc#7*KtR&#v^R«©»^ 

0- 300t, s^vr^tn- 3 0 0-0 

t Lt, »S©»ritfiB«^ A 1-Co, Cu-Si, N 

1- Ga, Cu-Be, Mn-V, Ni-Zn^Fe 

r&fc\ZC r -XtDfob&Jjg* (bec) «^*5^S (1 

1 0) ffi^JISaiaiB]tt«:ii5*»x ^Xi^^^^/i. 
fifefii-SCoattJicoBS^*** (c») xmfobWrt 
ttez> (ioo) fficoiiSftiai6]i4*s|6]jhL. *<z>te*. 

[0009] mfafrify xmm&m&i*^ abe kh 

ITC r , Mo, Ta, Ti, W, V, Zr, 
Cu, Al, Si, AgWl n(Dffithfr<Dmt$. &6 



(3) WBB¥9-2 5 9 4 1 8 

4 

XfimfESS, mjfSv— KJi&tWETifiS<^1*nj&> 

[0 0 10] r©J:5*-LTBfa<oiftflS*HcS:#S» 
T»ScoKI¥Sr»<i-^ri:^^I«E-e&So T 

10 E»tfy hM<0«ft3W»«* («««) fcH 

/-f X£{£2g-f £r £2S-e*£ 0 
[0 0 1 1 ] 

(11*091) JSfet-. W oSSlfcWI S: iSSftia E v ^ 
T8ftWi-So HI tt**W^«S«fitE»8t*^>Bfffi« 

se«:^-r«a:ia'e&So *niis«^«*E»a<*tt, f 

-jR A 1 -Mg^SWil-N i-P^ s/^i2 

20 — ) S:«LtS«4:MU *©S«±liiV-Kl7, 
C r Ti&Jl 3 , JK&ff 4 Xtl^fSHS 5 *X«ififf 2 5 0 
■C, /MT*WE- 2 5 0 VidTHSHJc^^s/^fiEIBUr 

m&mm<Dw&Mm>f&m&(Dmftmffi^5im£ftx, 

[0012] ##W©HlftWT?tev'— KB 7 (^W^i: L 
30 t, Al— Co, Cu-Si, Ni-Ga, Cu-B 
e, Mn-V, Ni-ZnSr/Fe-V^Mtlffl^ 
tlo H2fi, Al-Co (Al:50at%, Co:50at%) K 
|7^tU C r Til 3^5 00 A©-MJf tfe 
9 . B&I4B 4 tfS-fcfr-PtbC o N i C r T a ^ (Ni :25at%, 
Cr:10at%, Ta:2at%) , C o C r T a Pt ^(Cr:llat%, 
Ta:4at%, Pt:3at%), WCo C r P t!(Cr:14at%, P 

t:7at%> (om^un^b^^m^mmm^^^x, # 

fc>£ 0 rtvJ:«9, CoCrPt^T1^>-KIiH3 0 
40 0 AfiJUh, C o N i C r T a ^RZ/C oCrTaPt^ 
T?fi, v"- KSKff 5 0 0 AJ^±T* 3 0 0 0 O e £X±<D 

[0013] EI 3 f3\ 4HTCoCrTaPt 
K^»tt«■J|s^«:fflv^fc•'&l^:ist^T, 0 0 Acoa 1 

-Co (Al:50at%, Co:50at%) V- Kl 7 fcRltfcJIft: 

0A«>^-K»7SrR«fc«*E««J!E#T»tt, V- K« 
50 h&mtlH cftffil 5 0 0 O e LT*5 . 



(4) 



!&m¥-9 - 2 5 9 4 1 8 



T. C r TJfiSJRffas 5 0 0 AfiJLbtc*5^T 3 0 0 0 O 

[0014] 0 4 — 1 0 ft ^ttB 4 £ LT, C o C 
r Ta P t^m&&n&m\t\ CrTiHll3«J?^5 
0 0 A-££ bfc^(c:*5i/>T. KiWlsf^ 

<£> fa ± i £ I* C o & &m 14 B 4 <D ai f * * v- * fi £ ffi 



*ili-5C r&T>*C r -X (X:Mo, Ta, Ti, W) 
T»B3©Jga*ig-C&Sfls:^ir*S (bcc) <om& 

b c clgft«igds»5>ixS»dc««f*. *:ix*:j|x* 1 M 

[0 0 15] 
[Si] 



HIS**** 



b c c#i§*t#Sn*XO!)<BB 



Ali-x 


-C Ox 


0. 


45^X^0. 


6 5 


CUi-x 


-S ix 


0. 


1 O^X^O. 


2 0 


Nii-i 


-G a x 


0. 


3 5^X^0. 


6 0 


Cui-i 


-Be x 


0. 


3 0^0. 


6 0 


Mm-x 


-Vi 


0. 


0 l£X£0. 


1 0 


NIw 


-Zni 


0. 


40^0. 


6 0 


Few 


-Vx 


0. 


45^X^0. 


5 5 



^S^6Mf^^^^ SBAHciiftTltl 

[0016] Hlllt BM4B 4dSCoCrTaPt* 
BWW^^^ gf500A^Al-Co (A 1:50a 
t%, Co:50at%) KB 7 Sr»ttfc«# (»MM«* : H 

c = 2400Oe, Br5 = 100G/im, l&fE^SK 

isokFci) (ci*5^r, ^e^iEftw^Wtt^&sy 

BIRflWl 0 0 OA^TOi^i^M^y^XStt 30 
3mV) Sr^LT*^ fiy^XBttTOtfcSCoC 
rTa«# £Jt«LTfc, 

[0 0 17] £7c, 01 2 tt «I4^C o C r T a 
Pt»f»?)4^ R*5 0 0A©#«^-Ki 
7fe^Sjtt#t^-K«7Sr#bttv^flc (tttttt 
tt:Hc = 2 4 00Oe, Br6 = 100G/im, jftfB 

»*« i 5 o k fc i ) (^ov>t, tth^ftimmn^ 

v^tt. ^-KB7&RttSri:fc:J:9, gfS^lM 

It (SWtfjH c 3&?2 5 0 0«±©fflEff©85ft^fi+»^ 
a*, *Hl£«©je*^fe. i£ga&ft?ft2 0 0 k FC I « 

[0018] (Hjffi0ij 2 ) B13, 014 &^0 15 50 



^ (a) , il5 (b) ^7^S1S10±I^-Ki 
7, Til3, KffiS4 2StV{ft«S5S:IW»c^ty^fiK 

3, &&m4&Tm#m5<oxs*y#amft<DmiRm& 

141 5 0-2 5 0'CiU T»S3SW8ttB4©^ 
s/*/*IRll#fc:f*- 3 0 0~0 V«T^>^r^«JE*Rl 
^Dl-^^^^l-^o KB 7 (£>fg|J¥lt SOA^Jbl 

ooo aj^t tu * r-rmm s 5 0 a&,± 1 0 

0 0A«T<^«Slfflrt-C*IRfk^IfiBT?&«>o 014f*v— 
KB 7 i:Ti&B3 £<0|fflfc:A 1,0, a>fe/«££»/JMMIiS 

(a) , (b) ft #7^SKlO*fcl4i/-Ki7© 

jc»/hiiaifbi» 9 &^^r 5/^*fc«H^R«(^fi8;byt 

t)(D«Eit$)6o 01 4£>»/hGai&Bft A 1 
2 Oa MR £>1\ A 1 , Ta, Ti, Si, B, Zr, 

[0019] 016 ft 300 K<DC r V" KB 7 
C r T±fe@3, 1 5 0 A<DCo C r Ta P t (Cr:llat%, 
Ta: 4at%, Pt : 3at%) B£ttB 4 £ y $ faffi** & BB<©£ 

-e^5 0 1 5 0 — 3 0 O'CGD^Ht^^T 2 4 

0 0 O e H±OH c dSft?>n5 ^ t d5»d^o **3£A« 

[0 0 2 0] 01 7ft 3 0 0A©Cr^-Ki7aV 
C rTffi!3, 1 5 OA^Co C r Ta P t (Cr:llat%, 
Ta:4at%, Pt:3at%)$tf£B 4 &Xs< y tr&fgtt'Z>&<Ds< 

T'h&o fi^^T^mJBE-3 0 0-0 VOffifflrt^*3 



7 

l^T 2 4 0 0 O e ^±(0§^H c ^#btl5 ^ t 
a»5 0 OBlfi|Mli£hS:#^bftv^jKft: (Hi 

3) , v/- Kf 7 iT»8 3 t ©fflll»/M!fli!b 

Jlfctt^Lfctti* (Hi 4) . Aflltti^- KH 7 S: 
if-^T*Dfla^i^nXb^* (B15 (b))©» 
£-£:^U -fctv^fr- 1 0 0 V©^r^«EE*rBliDL 
-CricRUfcfflt^ftlB^^ 2870Oe, 2830O 

e, 2 8 5 00 e i^l^^M^W#^ttt^6o 

x'<y&i$<Ds<'{Txmm*- 1 o o vtz-xf&m 

[0 0 2 1] Bl8fi3 00AOCrT«i3, 150 
A(DC o C r T a P t (Cr:llat%, Ta:4at%, Pt:3at%)flS 

mm 4 *^i-5ji<*^a*H c oc r KJiJKfftt 

#ttS:^bfcfc<0"e&5 0 a^awtJi 4 <t LTC 

o N i C r T a ^ (Ni:25at%, Cr: 10at%, Ta:2at%) , C 
o C r P t*(Cr:14at%, Pt:7at%) ^«ffeHlSfS:ffl^;fc 

#5 0 AEX±<Dm&\ZtS^X* 2 4 00Oefil±^l 

[0022] Bl9fi3 0 0 A<D C r ix— Kf7, 15 
0 A©C o C r T a Pt ^(Cr:llat%, Ta:4at%, Pt:3at 
%)SM4S4 «r*r-rSfflE»:©««*H c (DC r Ti&JSflS/P 

5 0 A«±<^#-&te:*5l^T* 2 4 00Oe^MA 

Tift/13 t bT#^JRl¥3 0 0 AcDC r £rfflV^c^ r 
CD»£\ Crix-KSSrriclRU -IV-KiiLt© 

*BJtKT*6Jli: UC r SrB^^s'^ U *:<Dm& 

\zm&m<oxs<v*f&m&ftih<o'v»>z> 0 - corns c 

7{tfii:LTMo, Ta, Ti, W, V, Zr. Cu. 
Al, Si, Ag, I n^*fcL<fm<H^tl 
b<D{»Jtlfrl o«rg*tf&&. Ti&/f3 i: UTC r -X 
(X : Mo, Ta, Ti, W) -&&SrflJ^"C t>. C r is 

tic J; 9, «R*»fc<0#;*»ffl4:B&tf. 8B»tt©lRl±« 
Xt^>— K8tt#^iaff 5 0 — 1 0 0 0 AojSfflrt-es 

[0 0 2 3] SfeK. KJBttfi-i: UT, 3feK:aptf*: 
Cr, Mo, Ta, Ti, W, V, Zr. Cu. Al, 
Si, Ag, I n<Offitht)*<D&#»>&W*'Jrte< £ tr. 



(5) WBH^P 9-259418 

8 

iibWto i ^i^tts^w-t^r, mmmix 
co&&mmm<Dm&%zfa&*mtbx, wte&mvkmjj 

[0 0 2 4] B20 ~H 2 6 tit&S 4 *S C o C r T 
a Pt (Cr:llat%, Ta:4at%, Pt: 3at%) ^flStt*f3H-**5> * 
9, C r TtM 3 OKI?** 3 0 0 A"<?S>-5fflE»^*5V^ 
*li^bfc«->-KS»i|sf4rfflv\ ^omi&i:^ 
10 (DVkWtfjH c t<7)BI«S:^b/tfc©"e«>S« H1609 1I3 

(* 1 #HB) iC&^T, #{!fe«*H c^2 4 0 0Oe^ 

fr&ft<Dmi$M&X*te* H c ttflST LT o k ftft 

[0 0 2 5] B2 7lt 8tt|4^Co CrTaPtl 
(Cr:llat%, Ta:4at%, Pt :3at%) TfcW&ffii&frb 9 . R 
J? 3 0 0 A(DA \ - Co (Al :50at%, Co:50at%) F 
« 7 («*Wi* :Hc = 24000e, B 

20 r <5 = 1 0 0 Gm, 1 5 0 k FC I) Co^ 

fftt*:^bfcfc<^^&5o CrTliflglfl 
0 0 0 A«T^»-&^fi»fty-f X«ptt (^3/iV) £ 
^LT^>9. ttM<D3kl£iftl2:X-7x3 y b SixfcC o C r 
Ta^g£# (v—K«7ftL) ©ffi£AT^y^X#14^ 
»6tbT^S. Sot, ^-K»7SrRWSili:-C0fa 

30 i3 N flUK^H c)5S2 5 0 0Oe W±<^«Cft:©ia»^«+ 
*v^s % *HJ6WOi»*d^. ^IS®^S2 0 0 k FC 

[0 0 2 6] 

$ffe(D V- KS SrH»t 5 - k (- J: o TTii 

S^ H 0 0 ia^t4^^#i-^wi:^J:t9. MUX (He 
40 ^3000Oe) *JSfi!t^#yh 0 

[0 0 2 7] SiiLT^7^^ffll/^f^fc 

^"TSBR^SKMaSrl 5 0-3 0 Tife®, fiK 

i4Jitt-3 o o — o v<^/wr^ttjBE«:ai*nbr^^^ 
^*it, \?m<omm& 5 0 a^± 1000 a^t 

50 a^YMSnrtBtftofco 



[0 0 2 8] ZtibM&MMtmf&\z.m\ T«Sg£r» 
<-T£ (5 0A^±1 0 0 0A>^T) ^kfc^mtte^ 
fc Q ^titz.£V, t(D±(DC olttW«Mt % IB 
^^^h^^^M^^c (ttfi«) *E/h*<ftSfc 

101] i ^«sa«E»jKflc^«fies: 

[0 3 ] shew i \c&&m&&»mmzisvz>Tmmm 

[0 4] SUE^Jl {^«S«S[8Eft«EflE«-*5WSA 1 -c 

[B 5 ] mmm i ^«5««ia»«Efls:^*3tts c u - s 

[0 6] HlfefiRIl td«S«$tfE»JSEfr(J:*3WSN i -G 

[07] mmmi tw«sas«ciEftjatfrt2:*5W5Cu-B 

e 3Ri/— KBW«.^>|aj«i:««*<z>ia««:*i-j|fcH 
[0 8] SlJfeWl ^«5««fB»*ltfls:ic:*5WSMn-V 

[0 9] HlfeWl fc«**«E»«*«2:i3WSN i -Z 

[010] mmm i ^«*««flB*«E*^j3^s f e - 

[0ii] mmm 2 [^m^mn.mmmm^^^rmm 

[0 12] |tlftW2(c:«5««ia»JKff(o:*3(tS#v'- 

[0i3] nmmz\z&&w\m&mt£\*<om%mm& 

[014] Uttffil 2 ^«5«/hDflia««:BH;^fe»»IB» 



(6) 



4#HH^9 - 2 5 9 4 1 8 



10 



* [015] (a) Ji|ll£0ij2lc:«S^7^StRJ-l»/hl!fl 
«2 «d«-5v— KS^»/hffli!b*»*L^««fa»«E<* 



10 



20 
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[016] ia6«2li:«6««E»«E#«?^^jy*R!cW 
[017] ^Jfe«2^«S««E«ISE<*l-*3^S^^s/ 

[018] &mm 2 tc«s«fitE»«n*{-*5»t s c r v 

[019] ||jft«y2^«S«ftE»«E<*^*3^SC rT 

[02 0] ||jte«2JC«S«ftEft«E<*tC*5^5A 1 - 

[02 1] ^JftW2^«5atS[EftK(*^*3(t5Cu- 

[02 2] S6*«2^«S««E«K*fc*5»tSN i - 
G a ^v— KS»»co»^i{ft«*©BB«**-ri»ig 
[02 3] ^Jfc0»j2(2:«5a«CE»Kfr{w*5W-5Cu- 

[02 4] ||lft0U2^«SJtt«E»Ji*^*3JtSMn- 

[02 5] H«ffi|2fc«S«ftE««Eft:|2:S3WSN i - 

[02 6] |l*«2|Cl«S««E»jKff^*3^*Fe- 

[02 7] HIM 2 {£#£««£»j£tt{£«5 C r T±fe 

k/4^k <Dm&*7F-tmm 

[0 2 8] %«(Ott€CE«jKffo«A<r^i-0rSBI 

TflSS, 4--«ttS, 6 •■■«»«, 7— > 

-Kg, 8-»»/hDfliaJi, 9"-»/MHlia 
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5 0A^±OJi^i^V^ s 2 4 0 0OeH±Offi«A 

T«13 t U*ICBW3 0 0 A(OC r Srfflv^, 
<Z>»£\ C r i'— KJISr/SRU — J.^— KJi £ LTtf> 
Cr^y^^!:»7lfc^ KJi 
SflS-LKTiftJi i ItC r ^rW^^^^ U *coit« " 
tcKffilo^^y fccp"e*>So r.co^c 

# * It, ■ C r T*1^3ttSlc:^*«fft So SoT, C 
r TSWi<0B»S:?»< ItC r &*&^<Z>*fc«Sr/hi* < 

7WSf£LTMo, Ta, Ti, W, V, Zr. Cu. 
Al, Si, Ag, In(0**tL<tt'>i<it3 
fcOfajh^l oSr-^trg^ Titel3^LtCr-X 
(X : Mo, Ta, Ti, W) ^£/BV>Tt, C r 

m^m^s^mhthtz 0 ztib&zs—pmkvxm^zz. 

coa*dS#?>tt5o *fcl21 8, l-9^»ift*^bTJftJi 
Xtf^- KJBtt#«wffl!»: 5 0-1 0 0 0 Aco^s^-css 

[0 0 2 3] V— KJWmtLT. Sfct-^ff*: 

Cr, Mo, Ta, Ti, W, V, Zr. Cu. Al, 
Si, Ag, I ncO{pJtt^^oOm{$fooVMl^>^< t 
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C o&&m&M<Dl£&&fa&&lK!toX, 3E* 

[0 0 2 4] i20 ~E 2 6 J*, ^ttM 4^CoCrT 
aPt (CrUlatX, Ta:4at%, Pt:3atX)*«ttW3ft)&>6>3fc 
"9, C r T«i 3 0HWiS 3 0 0 ATfcSiftlCteV^ 

ofi^8#jH c £oBB«**Lfct><p"Cfc5 0 H!£0y 1 IH 
& V-rKJKMShOb c c»Att&*^&&ft£&£ffl* 
(*l#fi8) (C^VNTs #ft8*Hctt24 0'0Oe£Jl 

[00 2 5] SI 2 7 «\ flfcltJi 4^CoCrTaPt * 
(Cr:llat%, Ta:4at%, Pt : 3at%) 7&mmtW** b * 9 , R 
/?3 0pAcOAl-Co (Al:50at%, Co:50at%) V— K 
Ji 7'SrKttfcjKff («E#«M4 :Hc-24000e, B 
r 8 = 100 Gm, i^lE^^S 1 5 0 k F C I ) to^ 

~t\ *<z>iE»?¥£#tt"?s>5/ -yxcoc r Tmmmmfc 

#tt£^Lfct>OT*fc3o -tbit). CrTi&M^i¥l 
0 0 0 AHT©^fiff 4 / >f X#t , 3 * V) £ 
^LT*5?K lt«©a^ft^t^ci y h SttfcC o C r 
Tallft (v— KJB7*L) (DttUT <0 S <>{ 
#b*vTV^ 0 Sot, KJi7.S:KJt5-i:-CBFfa 

Ji, «Bfc2jH c^2 5 0 0Oe «±<0'ttEfr<oEftlcitt+ 
*lilfc#J<Z>*S*a>^ <61E««fi2 0-O kFC 

[00 2 6] 

#^oo v'— KJi 5rS: it 5 ^ t \z J: o T Ti&JI OfefiiBFRl 
Mil, ^«i(:xt^^'>Y«ft5CoItt 
ji<o«ftiarRH4«:-3fc#i-*^4:^J:5, iS^e^i (He 
^3 0 0 OOe) «r^-e#Ac 0 
[0 0 2 7] S«i: b"C^9>^S:ffiVNfc»-&-efc 

oTfc, K« • T»* -'«EttJl --ilftaWSr^^y* 
fiKMi--5IR^S«ffl*S: 150-300 1:, TflftJB, « 
ttJi«-3 0 0 — 0 Vco^-f T^WJESrBliPLr^^s/ 
^J$BiU v/- KI^W $r 5 0 A^l 1 0 0 0 AWT 
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[0 0 2 8] mfeWiWfc^-ftajft^vv T&mzm 

<-T£ ( 5 0 A^± 1 0 0 0 A£kT) wtds-BTffii/jio 
/Co ^ixici: K> , ^^Coltt»fMftl, IS 

fte-y MHco«jb»»«* mmm) &'h$< teste . 

[HI] *«MoHJfi«l 1 *d«S««EftfflCf*^*filcS: 

[0 2 ] XlBttl 1 tc«-5«ftfB«j|;«c^*3^5^— KS 

[S3] HifcWI 1 (ci«4«*IE»«Efls:(-*5ttSTift«l« 

[114] |l3teflajlfc:«4«ftlB»jBSEflctcibMt5A 1 -C 

[El 5 ] ^JS^O 1 ^«5««IE«jKW-*5ttSC u - S 

[06] |llfi^Jl^«5««;iE««Eft:^*5tt5N i -G 

[0 7 1 ||JftWll^«5«*1BS«ff(-*3tt4Cu-B 

[08] mSWIl {C«S«ftia««E^*5tt5Mn-V 

[0 9 ] nisey i {c«s««ia»aiflcjc*5«-5N i - z 

[010] Ittttfy 1 ^«5«»E«Wtt*^*3«t5 F e - 

[011] «M^2«c«S«*E»«E*^*5»tiT»« 

[012] |B««2^«5«ft1E»«*lCibMt5#*>— 
FMttWk J 4 Xt Oli«S:*"Mfel2l 
[013] ^^2t^5^/hiadi^^U<Da^fE^ 

[014] 2 lc««1»/MU]fiiJi4:ia:*tfc«*IB* 



[015] (a) H:3l»WI2K:ffS^f9^a«lc:«/hBD 
fij«:«*bfc«*lE»«*<0«rt»rffiHH (b) ttlUfe 

o«^»f®0 

[016] JlJIS«2^«*««ia<S««:o^^2/^j*BI 
KpoS«sa[i:««*0|!l«S:*i-*IISI 

[017] ltlS«2lc«*««ffi»«fffcistt«^^y 
* j*IRli#S*'<-< T * ®C£ £ <z> Hti* * ^"T^0 

[018] j&Hgftl 2 Jc«S««E«Kfr»c:*5*t * C r > 

[019] **«2«c:«a«ftE»ttE«:(c*5*t4C r T 
[02 0] |llS«2^«S««E»«#l2:*5*t4A 1 - 
[021] £6Kiffll 2 teff S««lE»ttC*lc*5«t 4 C u - 

s i i->- KJi«»^«a^i««*^Bfl«&*i-»ia 

[02 2] *»«2^«S«ftE»«E*^*5rtSN i - 

[02 3] *JS«2^«5«ftE«ttC*^i3»tSCu- 
Bel^- K«W»^«aj*i:i^*(OH«S:*-rj»EI 
[02 4] IHfeffi|2Jc:«5««E«ffll;f*:(-*5*tSMn- 

[02 5] *«6«2^«4««E*ttEff«-i3»taN i - 

[02 6] ISlfi«2^«5*ftE»ttE*Kl*5*t5F e - 

[02 7] HJfiWI2 JC«5«ft:Ee«E*^«5 C r T±fe 

[02 8] «*0««E«fflEffO«riES:*-rB?fffiia 

1 -*A 1 -Mg'nMffi, 2-Ni-P^7m 3*- 
Ti&m, 4-«teJi, 5-«Wi, 6 ■■•«»/■, 7— > 
— KJ1, 8-»/MUJflJl, 9-»/MHha 
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